RESULTS
The study included 5 men and 4 women, with a mean age of 55 years (range, 23-71 years). The height of the patients ranged from 147 cm to 170 cm (mean, 162 cm), and the weight ranged from 52 kg to 73 kg (mean, 60 kg).
All lumbar hernias were of traumatic origin; hence, they were classified as secondary lumbar hernias. However, 1 patient had a debatable etiology because he had symptoms of lumbar hernia after a severe cough due to vocal cord cancer. This patient also had a rib fracture. We ruled out other possible causes and speculated that the severe cough may have caused the hernia and rib fracture. However, whether the cough can provide a sufficient external force to cause a lumbar hernia is controversial. The other eight patients were injured by a highenergy external force. Five patients were injured during car accidents, 2 by falls, and 1 by penetrating materials (Table 1) .
All patients underwent abdominopelvic CT scanning at the Emergency Department, except for 1 patient with a palpable mass after severe coughing (Fig. 1) . Eight patients were immediately diagnosed with lumbar hernia (Table 2 ). Because our patients had other injuries due to trauma, CT scanning was essential for diagnosis. However, hernia repair was not immediately performed after diagnosis in contrast with other injuries, such as bowel perforation or traumatic subarachnoid hemorrhage, which were treated first. The hernia repairs were performed electively in 7 patients after acute-phase surgery had been completed.
Five patients had intra-abdominal organ injuries; 4 of these were bowel perforations that needed emergency laparotomy, and the other was a right kidney laceration (Table 1) . Of 4 patients with bowel perforation, 3 underwent hernia repair 97 days, 141 days, and 273 days after the injury, respectively. The other patient underwent laparotomy after 2 days of followup because the abdominopelvic CT result in the Emergency Department did not show prominent bowel injury. The ascending colon perforation was observed during the surgery; hence, a right hemicolectomy was performed with primary Lumbar hernias in this study were located on the right and left in 6 and 3 patients, respectively. No case was bilateral. Hernia sizes varied from 1 cm to 15 cm in diameter (mean, 6.7 cm; median, 5 cm). The hernia sacs mostly contained preperitoneal fat, but it contained the ascending colon in one patient. Complications involving incarceration or strangulation were not found.
The lumbar hernia classification criteria suggested by Moreno-Egea et al. [1] in 2007 was used to evaluate the types of hernia in our patients. Five patients had type A (small and minor type) lumbar hernias, and 2 patients each had types B (moderate type) and C (large and severe types). Type D (pseudohernia) lumbar hernias were not observed.
The hernia repair was performed by using a traditional open approach or laparoscopic approach ( Table 2 ). Five and 3 patients underwent open and laparoscopic hernia repairs, respectively.
The other patient refused to undergo hernia repair. The operative method differed based on the type; a laparoscopic approach was used for hernia types A and B, and an open approach was used for hernia types A and C (Table 3) .
A prosthetic mesh was used for hernia repair in 7 patients. The mesh could not be applied for hernia repair in 1 patient with an ascending colon perforation because of the high probability of infection. In the open repair technique, a prosthetic mesh was applied in 4 patients, except in 1 patient with an ascending colon perforation. Onlay or sublay mesh placement with transfascial fixation (Fig. 2 ) was used. In 1 open case, we used a titanium tacker to fix the prosthetic mesh on the fascia layer for stability.
Laparoscopic repair used the total extraperitoneal approach in 3 patients, and mesh was used in all 3 patients. Because the peritoneum was not opened, we expected fewer complications and morbidities due to adhesion. In the laparoscopic approach, the prosthetic mesh was applied by using scroll or classic technique (scroll technique, 2 patients; classic technique, 1 patient). The mesh was fixed by using a titanium tacker (Fig. 3) .
No severe postoperative complications were found (Table 3) . Two patients had minor wound seromas, and only 1 patient had a wound infection, which needed percutaneous drainage catheter insertion. Complications were observed only with the open methods, although they were not statistically significant. However, the laparoscopic approach is generally used in less severe types of hernia; hence, it cannot be concluded that the laparoscopic approach is implicitly less likely to cause complications compared with the open approach.
No patient experienced lumbar hernia recurrences, but the follow-up was only 6 months, which was too short for evaluating recurrence. In our situation, however, longer tracking was not possible for many of the patients because they did not visit the hospital again unless they developed new symptoms. 
DISCUSSION
The traumatic lumbar hernias are rare and clinical characteristics of them are diverse. So they may be overlooked or treated inappropriately in emergency situations. Zhou et al. [4] reported the clinical features of primary acquired lumbar hernias. Their findings showed that men >60 years old who performed physical labor were prone to lumbar hernias, and men were more vulnerable than women. However, in our study, no difference was found in the prevalence between men and women. No difference was found in the accidents that caused traumatic lumbar hernias between men and women.
The most common clinical manifestation of lumbar hernias is a palpable mass that increases in size with coughing and strenuous activity, is usually reducible, and disappears when the patient lies supine [1] . Common symptoms include nonspecific abdominal discomfort, fatigue, and back pain along the area of distribution of the sciatic nerve. If lumbar hernia is accompanied by bowel obstruction, nausea, vomiting, abdominal distension, and a palpable mass may be present. If the hernia contents are renal, the patient could have urinary symptoms, such as hematuria, oliguria, and colicky pain [5, 6] . Other rare manifestations are pelvic mass and retroperitoneal and gluteal abscesses [7] [8] [9] . In our study, the origin of lumbar hernia was a traumatic event, and most of the lumbar hernias were diagnosed by CT scans before the patients could present with the symptoms described above. Acquiring abdominal CT scans can determine the hernia type and existence of the lumber hernia and aid in the differential diagnosis.
The location and size of traumatic lumbar hernias have no specific features. For primary spontaneous lumbar hernia, the most common site is the superior lumbar triangle (GrynfelttLesshaft triangle) (Fig. 4) . A superior lumbar hernia is a primary lumbar hernia that is more common, larger, and deeper than the inferior lumbar hernia [10] . In lumbar hernias with trauma origin, the inferior lumbar triangle is more common according to the review of Burt et al. [2] . Our study showed that the location could not be classified either as the superior or inferior triangle; the hernias' defects were distributed in both areas. Therefore, we did not classify lumbar hernias by their locations but instead used the classification system of MorenoEgea et al. [1] . They proposed a classification system with a therapeutic aim that identified 4 types of hernias based on 6 criteria: size, location, hernia sac contents, muscular atrophy, origin, and previous recurrence. The presence of 2 criteria is enough to define the type of lumbar hernia. We were able to use this classification system even if we did not know the exact location of the lumbar hernia. In our study, small and minor type hernias were more common than large and severe types. We speculate that this was because the trauma patients did not have congenital weak lesions on the lumbar site.
The management plan of lumbar hernia is generally surgical. The natural course of traumatic lumbar hernia is a gradual increase in size and progression of symptoms. Therefore, most surgeons think that hernias should be repaired surgically in all patients except those at high risk [1, 2] . In the cases of traumatic lumbar hernia, the patients mostly had other injuries. We performed the emergency surgery first and then repaired the hernias later. However, surgical hernia repair is more difficult in advanced cases; hence, hernia repair should be performed as soon as possible if other emergency treatments were completed [1] .
Consequently, we considered a laparoscopic approach if the hernia was a minor or moderate type (type A or B) while planning the treatment strategy. The open hernia approach requires a large incision and dissection area, which are associated with various morbidities, such as wound pain and surgical site infection [11, 12] . The laparoscopic approach has the advantage of being minimally invasive; however, it does not allow for parietal reconstruction or repair under controlled tension [13] [14] [15] [16] [17] [18] . Therefore, treatment plans should be carefully considered, and if possible, the laparoscopic approach should be used. In this study, we used a laparoscopic approach in type A and B hernias (type A, 1; type B, 2) . The open approach was used in type A and C hernias (type A, 3; type C, 2). Relatively small and moderate hernias tended to be repaired by the laparoscopic method. Before 2013, however, we repaired type A hernias using the open method because of technical problems.
The hernia repair should always be performed with the mesh extended to provide maximum overlap around the perimeter (6 cm) and adequate fixation [13, 19] . Primary repair may be performed for small and minor defects, but the failure rate is high, which may be because of the low elasticity of the lumbar area tissue. Currently, repairs using prosthetic mesh are generally preferred.
In summary, traumatic lumbar hernia of the abdominal wall is a relatively rare injury. Suspecting lumbar hernia when patients have high-energy injuries to the torso area is essential. Abdominopelvic CT scans should be obtained in every suspected case [20, 21] . Use of the classification system may help to diagnosis and manage lumbar hernias. Hernia repairs should use a prosthetic mesh to prevent recurrence. The operation timing should be decided after considering the patient's general condition and combined injuries. Elective repair can be performed after other acute conditions become stable.
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